von Braun Cyanogen Bromide Reaction, Solasodine, 13 C NMR Solasodine on reaction with BrCN yielded two isomeric cyanamides in a ratio of 3:1, which have been characterised as C-22 configurational isomers, N-cyanosolasodine (22 R, 25 R) IIA and N-cyanosolasodine (22 S, 25 Rj II B on the basis of HI and * 3 C NMR studies. The same reaction with piperidine, yielded its cyanamide, the 13 C NMR of which is also reported.
Introduction
Some extensions of von Braun (BrCN) reaction on a number of organic bases including Conessine [1] , Harmala [2] , and Rauwolfia series of alkaloids [3] as well as simpler aliphatic and aromatic bases [4] including ephedrine [5] , which lead to amido, guanido, diamine derivatives and carbinol amines, have been reported earlier. The range of applicability and variation of these reactions has also been discussed in that context. In continuation of these studies, reaction of solasodine (I-A) [6] -the main alkaloid of Solanum xanthocarpum, Schrad. and Wendle. -with cyanogen bromide has furnished two isomers in a ratio of 3:1. Crystallisation from methanol gave needles of the major isomer (II-A) only, while the mother liquor yielded, through column chromatography, a further quantity of it and the second isomer (II-B). The structures of these isomers have been established on the basis of chemical and spectral studies. It may be noted that while the cyanamides reported earlier were readily obtained on bringing together the reactants in the cold or at room temperature, the reaction of solasodine with BrCN required refluxing for over an hour in chloroform. Attempts to obtain the amido derivatives and diamines of these cyanamides, through their partial hydrolysis and reduction respectively, failed to yield any uniform product on account of side reactions due apparently to the sensitive oxaazaspirane functionality. It may however be noted that the cyanamides of this steroidal base seem to yield the guanido derivatives as in the case of conessine series of bases. Four types of isomerism may be supposed for these isomers, (1) ring inversion (2) nitrogen inversion leading to axial/equatorial cyanosolasodine (3) rotatory isomerism of partial N-C double bond and (4) configurational isomerism at C-22. However, X H and 13 C NMR spectral studies suggested that these are C-22 configurational isomers resulting from the reaction of BrCN with solasodine through its carbinol-imine tautomer (I-B) [7] , the emergence of which would be favoured under the conditions of the reaction i.e. refluxing temperature and presence of HBr, formed during the reaction. The ring reclosure involves either retention of configuration to 22 R (II-A) or inversion of configuration to 22 S (II-B). It was also observed that II-B when refluxed in chloroform with a trace of acetic acid led to a mixture of II-A and II-B, further supporting the above suggestion.
When the same reaction was carried out with piperidine it formed cyanopiperidine in theoretical
yield, the 13 C NMR data (Table I) [8] . The assignments of ß and y carbons were made on the basis of the relative intensities of the two peaks at d 24.61 and <5 23.04 (Table I) . 13 C chemical shifts (Table II) for II-A suggested this to be N-cyanosolasodine (22 R, 25 R); thus shift of C-27 is only slightly different (0.5 ppm) from that of solasodine, indicating it to be equatorial. Further, the y-gauche effect on C-l6 which is transmitted through H-16a and N-H or lone pair of electrons in solasodine is also lost in N-cyano derivative II-A in which C-16 appears at lower field by ca. 4.1 ppm, and suggests that CN group is equatorial and on the a-side of the molecule. Examination of the model further suggests that there would be no shielding effect of the CN group on C-20 if the former is on the a-side of the molecule. In fact no such effect is indicated by the chemical shift of C-20, further supporting the a-orientation of the CN group.
That the second isomer (II-B) has 22 S, 25 R configuration is supported through the shifts of ring F carbons as well as that of C-16 and C-20. Inspection of the model indicates that the latter two carbons, which now suffer an interaction with C-23 hydrogen (y-gauche effect) and CN group (an effect similar to y-gauche effect of N-methyl group observed in N-methyl solasodine, 22 S, 25 R) [9] absorb at <3 78.9 {cf. solasodine 6 78.8) and 6 38.6 respectively i.e. 4.0 and 4.2 ppm to higher field than in II-A. This observation would show that the ring nitrogen is towards the ß-side of the molecule. Further, the shifts of C-27 and CN have also been changed to Ö 16.8 {ca. -2.1) and (5 115.9 {ca. -2.8) respectively as compared to those of II-A, but this difference is smaller than expected for the axial substituents indicating loss of chair conformation in II-B. This view is supported by the fact that the 1,3 syw-axial relationship of the two substituents (CN and 27-Me) will also lead to a distortion of ring F from chair to a twist-boat (II-B), which is further corroborated from the high field shifts for all the carbons in this ring.
Examination of the model indicates that in II-B the ^-oriented CN group is spatially closer to H-15/? and thus C-15 appears at 6 29.7 {ca. -4.6) as against the chemical shift of this carbon in II-A at d 34.3 [8] . Further, the chemical shifts of C-22 and C-26 in both the isomers suggest that the nitrogen atom of the cyano group is oriented away from C-26. All values are in ö (ppm) relative to TMS = 0.
The l H NMR data (Table III) also support these structural assignments. The C-27 methyl signal which is at 6 0.9 when the group is equatorial (II-A) is deshielded to 6 1.27 in II-B because of increasing interaction (twist-boat ring) while H-16 and H-21 signals are deshielded in II-A relative to II-B due to interaction of these protons with the CN group on the a-side of the molecule.
Experimental
Melting and boiling points were recorded in glass capillary tubes and are uncorrected. IR and UV spectra were measured on Jasco IRA-1 spectrometer and Pye-Unicam SP-800 spectrometer respectively. Mass spectra were measured on Finnigan MAT 312 and Finnigan MAT 112 double focussing mass spectrometers. NMR spectra were recorded in CDCI3 on a Bruker WP-100-SY FT-NMR spectrometer. Assignments of chemical shifts in 13 C-spectra (broad band and off-resonance) of II-A and II-B have been based partly on the published data of 13 C NMR of solasodine [8] and partly in analogy with the 13 C data of N-cyanopiperidine. The purity of the samples was checked on tic (silica gel).
Reaction of solasodine with cyanogen bromide
4 g cyanogen bromide (1.2 mole) in 100 ml chloroform was slowly added to a solution of 10 g solasodine (I-A) in 150 ml chloroform with good cooling and stirring. The reaction mixture was refluxed at 60 °C for about 1.5 h when white crystals of solasodine hydrobromide separated out. It was then cooled and ether was added for complete precipitation of the hydrobromide which was filtered and washed with ether (yield 6 g). The residue (5g; yield theoretical) obtained on removal of the solvent from the filterate showed two spots on tic. It was taken in methanol and kept in cold overnight when white shining needles of the major isomer, II-A, separated out (0.8 g), while the second isomer could not be obtained through fractional crystallisation. The mother liquor was freed of the solvent and the resulting residue (4 g) was subjected to column chromatography on silica gel-60 (Merck) with benzene-chloroform (99/1; 96/4 v/v) as the eluent. As a result 2.8 g of the faster running component (II-A) and 1.0 g of the second component (II-B) were obtained which were uniform on tic with -R/ = 0.313 and 0.265 respectively in solvent system chloroform-methanol (9.5:0.5). It is noteworthy that the two isomers could be quantitatively separated without the complication of resolving any eutectic mixture. 
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